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An organic light emitting display device includes an organic
light emitting display panel and touch electrodes directly
disposed on the organic light emitting display panel. The
organic light emitting display panel includes an organic light
emitting device disposed in a light emitting area and a first
light blocking layer disposed in a non-light emitting area.
The touch electrodes are disposed on a sealing layer that
covers the organic light emitting device. The touch elec-
trodes are disposed to overlap with the non-light emitting
area. At least one of the touch electrodes includes a con-
ductive light blocking material.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from and the benefit of
Korean Patent Application No. 10-2013-0098087, filed on
Aug. 19, 2013, which is hereby incorporated by reference
for all purposes as if fully set forth herein.

BACKGROUND

Field

Exemplary embodiments of the present invention relate to
an organic light emitting display device. More particularly,
Exemplary embodiments of the present invention relate to
an organic light emitting display device capable of reducing
a manufacturing cost and a thickness.

Discussion of the Background

Typically, an organic light emitting display (OLED)
device includes an organic light emitting display panel and
a driver to control the organic light emitting display panel.
The organic light emitting display panel includes a plurality
of pixels. Each pixel includes an organic light emitting
device.

The organic light emitting device typically includes two
electrodes and an organic light emitting layer disposed
between the two electrodes. The two electrodes are config-
ured to include an anode electrode and a cathode electrode,
which are applied with different voltages. The organic light
emitting device is usually protected by a sealing layer that
may include a plurality of thin layers or a sealing substrate.

The organic light emitting display device typically
includes a touch panel separated from the organic light
emitting display panel configured to detect an external input.

SUMMARY

Exemplary embodiments of the present invention provide
an organic light emitting display device including a touch
panel.

Exemplary embodiments of present invention also pro-
vide an organic light emitting display device that includes an
organic light emitting display panel and a touch panel
disposed on the organic light emitting display panel. Touch
electrodes of the touch panel are directly disposed on the
organic light emitting display panel.

The organic light emitting display panel includes a base
substrate, organic light emitting devices, a sealing layer, and
a first light blocking layer. The base substrate includes light
emitting areas and a non-light emitting area disposed adja-
cent to the light emitting areas. The organic light emitting
devices are disposed to correspond respectively to the light
emitting areas. The sealing layer covers the organic light
emitting devices. The first light blocking layer is disposed on
the sealing layer to overlap with the non-light emitting area.

The organic light emitting display panel also includes a
touch panel. The touch panel includes first touch electrodes
and second touch electrodes insulated from the first touch
electrodes while crossing the first touch electrodes. The first
touch electrodes receive scan signals. The second touch
electrodes output sensing signals. The first touch electrodes
and the second touch electrodes are disposed on the sealing
layer to overlap with the non-light emitting area.

An exemplary embodiment of the present invention also
discloses an organic light emitting display device including
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2

an organic light emitting display panel and a touch panel
directly disposed on the organic light emitting display panel.
Touch electrodes of the touch panel are directly disposed on
the organic light emitting display panel.

The organic light emitting display panel includes a base
substrate, organic light emitting devices, and a sealing layer.
The base substrate includes light emitting areas and a
non-light emitting area disposed adjacent to the light emit-
ting areas. The organic light emitting devices are disposed to
correspond respectively to the light emitting areas. The
sealing layer covers the organic light emitting devices.

The organic light emitting display device also includes a
touch panel. The touch panel includes first touch electrodes
and second touch electrodes insulated from the first touch
electrodes that cross the first touch electrodes. Scan signals
and the second touch electrodes output sensing signals from
the second touch electrodes are applied to the first touch
electrodes. The first touch electrodes and the second touch
electrodes are disposed on the sealing layer to overlap with
the non-light emitting area.

According to the above, the touch panel is directly dis-
posed on the organic light emitting display panel. That is, the
first and second touch electrodes are directly formed on the
sealing layer rather than the touch panel being separately
manufactured and then attached to the organic light emitting
display panel. Therefore, a manufacturing cost of the organic
light emitting display device may be reduced and the thick-
ness of the organic light emitting display device may be
reduced.

When the touch panel is separately manufactured and
attached to the organic light emitting display panel, the
touch panel may be separated from the organic light emitting
display panel by a bending stress when the organic light
emitting display device is bent. However, when the first and
second touch electrodes are directly formed on the sealing
layer, the unit may endure the bending stress. Thus, the first
and second touch electrodes may be prevented from being
separated from the organic light emitting display panel even
though the organic light emitting display panel is bent.

In addition, since the first and second touch electrodes are
covered by the light blocking layer, they are not perceived
by a user. Further, due to the first and second touch elec-
trodes including the conductive light blocking material, a
thickness of the touch panel may be reduced.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention, and together with the
description serve to explain the principles of the invention.

FIG. 1 is a block diagram showing an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

FIG. 2 a plan view showing a portion of an organic light
emitting display panel according to an exemplary embodi-
ment of the present invention.

FIG. 3 is an equivalent circuit diagram of a pixel accord-
ing to an exemplary embodiment of the present invention.

FIG. 4 is a layout diagram showing a pixel according to
an exemplary embodiment of the present invention.
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FIG. 5 is a cross-sectional view taken along a line I-I' of
FIG. 4.

FIG. 6 is a cross-sectional view taken along a line II-II' of
FIG. 4.

FIG. 7 is a cross-sectional view taken along a line K-K' of
FIG. 2.

FIG. 8 is a plan view showing a touch panel according to
an exemplary embodiment of the present invention.

FIG. 9 is an enlarged plan view showing a portion of the
touch panel shown in FIG. 8.

FIG. 10 is an enlarged plan view showing a portion AA of
FIG. 9.

FIG. 11 is a cross-sectional view taken along a line ITI-IIT'
of FIG. 10.

FIG. 12 is an enlarged plan view showing a portion BB of
FIG. 9.

FIG. 13 is a cross-sectional view taken along a line IV-IV'
of FIG. 12.

FIG. 14 is a plan view showing a portion CC of FIG. 9.

FIG. 15 is a cross-sectional view taken along a line V-V'
of FIG. 14.

FIG. 16 is a cross-sectional view showing a first touch
electrode according to an exemplary embodiment of the
present invention.

FIG. 17 is a cross-sectional view showing a second touch
electrode according to an exemplary embodiment of the
present invention.

FIG. 18 is an enlarged plan view showing a cross-section
between the first touch electrode and the second touch
electrode.

FIG. 19 is a cross-sectional view taken along a line VI-VT'
of FIG. 18.

FIGS. 20A and 20B are plan views showing touch panels
according to an exemplary embodiment of the present
invention.

FIG. 21 is a cross-sectional view showing a portion of an
organic light emitting display device taken along a line K-K'
of FIG. 2, according to an exemplary embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

It will be understood that when an element or layer is
referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

It will be understood that, although the terms first, second,
etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element,
component, region, layer or section discussed below could
be termed a second element, component, region, layer or
section without departing from the teachings of the present
invention.

Spatially relative terms, such as “beneath”, “below”,

“lower”, “ upper” and the like, may be used herein
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4

for ease of description to describe one element or feature’s
relationship to another element(s) or feature(s) as illustrated
in the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above
and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms,
“a”, “an”, and “the” are intended to include the plural forms
as well, unless the context clearly indicates otherwise. It will
be further understood that the terms “includes” and/or
“including”, when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof. It
will be understood that for the purposes of this disclosure,
“at least one of X, Y, and Z” can be construed as X only, Y
only, Z only, or any combination of two or more items X, Y,
and Z (e.g., XYZ, XYY, YZ, 77).

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used diction-
aries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.

Hereinafter, the present invention will be explained in
detail with reference to the accompanying drawings.

FIG. 1 is a block diagram showing an organic light
emitting display device according to an exemplary embodi-
ment of the present disclosure. FIG. 2 is a plan view showing
a portion of an organic light emitting display panel accord-
ing to an exemplary embodiment of the present disclosure.

Referring to FIGS. 1 and 2, an organic light emitting
display device (hereinafter referred to as display device)
includes an organic light emitting display panel DP (here-
inafter referred to as display panel), a touch panel TP, a
timing controller 100, a scan driver 200, a data driver 300,
a touch panel driver 400, and a coordinate calculator 500.

The display panel DP includes a base substrate (not
shown), a plurality of scan lines S1 to Sn, a plurality of data
lines D1 to Dm, and a plurality of pixels PX(1,1) to
PX(n,m). Each pixel is connected to a corresponding scan
line of the scan lines S1 to Sn and a corresponding data line
of the data lines D1 to Dm.

The base substrate may include at least one of a glass
substrate, a plastic substrate, and a stainless steel substrate,
but is not limited thereto. A plastic substrate may be used as
the base substrate for a flexible display panel.

The scan lines S1 to Sn are extended in a first direction
DR1 on a surface of the base substrate and arranged in a
second direction DR2 crossing the first direction DR1. The
data lines D1 to Dm are insulated from the scan lines S1 to
Sn while crossing the scan lines S1 to Sn. The data lines D1
to Dm are extended in the second direction DR2 and
arranged in the first direction DR1.
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The display panel DP receives a first source voltage
ELVDD and a second source voltage ELVSS from an
external source (not shown). The pixels PX(1,1) to PX(n,m)
are turned on in response to corresponding scan signals,
respectively. Each of the pixels PX(1,1) to PX(n,m) receives
the first and second source voltages ELVDD and ELVSS and
generates a light in response to a corresponding data signal.

Each of the pixels PX(1,1) to PX(n,m) may include at
least one transistor, at least one capacitor, and an organic
light emitting device. Each of the pixels PX(1,1) to PX(n,m)
may have an equivalent circuit diagram as the circuit dia-
gram of the pixel PX(3,i) shown in FIG. 3.

The timing controller 100 receives input image signals
(not shown) and outputs image data I, ,,, suitable for an
operation mode of the display panel DP and various control
signals SCS and DCS.

The scan driver 200 receives a scan driving control signal
SCS from the timing controller 100. The scan driver 200
generates the scan signals in response to the scan driving
control signal SCS. The scan signals are sequentially applied
to the scan lines S1 to Sn.

The data driver 300 receives a data driving control signal
DCS and the image data I, ., from the timing controller
100. The data driver 300 generates the data signals based on
the data driving control signal DCS and the image data
15474 The data signals are applied to the data lines D1 to
Dm.

The touch panel TP is configured to sense external inputs.
The touch panel TP is directly disposed on the display panel
DP. The touch panel TP includes a plurality of first touch
electrodes (not shown) and a plurality of second touch
electrodes (not shown). In the present exemplary embodi-
ment, the touch panel TP may be an electrostatic capacitive
type touch panel, but is not limited thereto. That is, the touch
panel TP may be, for example, an electromagnetic induction
type touch panel.

The touch panel driver 400 applies scan signals TS to the
touch panel TP. Either the first touch electrodes or the second
touch electrodes receive the scan signals TS. The first touch
electrodes or the second touch electrodes, which are applied
with the scan signals TS, correspond to input electrodes of
the electrostatic capacitive type touch panel.

The coordinate calculator 500 receives sensing signals IS
from the other touch electrodes of the first touch electrodes
and the second touch electrodes. The other touch electrodes,
which output the sensing signals IS, correspond to output
electrodes of the electrostatic capacitive type touch panel.
The sensing signals IS have information about a variation of
capacitance between the first touch electrodes and the sec-
ond touch electrodes. The coordinate calculator 500 may
calculate coordinate information of the external input on the
basis of the levels of the sensing signals IS.

As shown in FIG. 2, the display panel DP includes a
plurality of light emitting areas DA(2,i) to DA(3,i+2) and a
non-light emitting area NDA surrounding the light emitting
areas DA(2,1) to DA(3,i+2). FIG. 2 shows six light emitting
areas DA(2.1) to DA(3,i+2) as an example.

The light emitting areas DA(2,i) to DA(3,i+2) are over-
lapped with the corresponding pixels PX(3,1) to PX(3,i+2)
(refer to FIG. 1), respectively. Circuit parts CP of the pixels
PX(2,i) to PX(3,i+2) are disposed in the non-light emitting
area NDA. Scan lines S1 to Sn and the data lines D1 to Dm
are disposed in the non-light emitting area NDA.

The light emitting areas DA(2,i) to DA(3,i+2) and the
non-light emitting area NDA may be defined by a pixel
definition layer PDL (refer to FIG. 6). The pixel definition
layer PDL is disposed in the non-light emitting area NDA,
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and the light emitting areas DA(2,i) to DA(3,i+2) corre-
spond to areas in which the organic light emitting devices of
the pixels PX(2,1) to PX(3,i+2) are exposed through open-
ings formed through the pixel definition layer PDL.

FIG. 3 is an equivalent circuit diagram of a pixel accord-
ing to an exemplary embodiment of the present disclosure.
FIG. 4 is a layout diagram showing a pixel according to an
exemplary embodiment of the present disclosure. FIG. 5 is
a cross-sectional view taken along a line I-I' of FIG. 4. FIG.
6 is a cross-sectional view taken along a line II-II' of FIG.
4. In FIG. 4, a portion of the organic light emitting device
and some layers on the display panel have been omitted for
clarity.

Referring to FIG. 3, the pixel PX(3,1) includes a first
transistor TFT1, a second transistor TFT2, a capacitor Cap,
and the organic light emitting device OLED(3,i). The first
transistor TFT1 includes a control electrode connected to the
third scan line S3, an input electrode connected to the i-th
data line Di, and an output electrode. The first transistor
TFT1 outputs the data signal applied to the i-th data line Di
in response to the scan line applied to the third scan line S3.

The capacitor Cap includes a first electrode connected to
the first transistor TFT1 and a second electrode applied with
the first source voltage ELVDD. The first source voltage
ELVDD has a magnitude higher than that of the second
source voltage ELVSS. The capacitor Cap may be charged
with an amount of electric charge corresponding to a dif-
ference between the data signal provided from the first
transistor TFT1 and the first source voltage ELVDD.

The second transistor TFT2 includes a control electrode
connected to the output electrode of the first transistor TFT1
and the first electrode of the capacitor Cap, an input elec-
trode applied with the first source voltage ELVDD, and an
output electrode. The output electrode of the second tran-
sistor TFT2 is connected to the organic light emitting device
OLED(3,i). The second transistor TFT2 is configured to
control a driving current flowing through the organic light
emitting device OLED(3.1) in response to the amount of the
electric charge charged in the capacitor Cap.

The organic light emitting device OLED(3,1) includes a
first electrode (not shown) connected to the second transistor
TFT2 and a second electrode (not shown) applied with the
second source voltage ELVSS. In addition, the organic light
emitting device OLED includes an organic light emitting
layer OLED(3,1) disposed between the first electrode and the
second electrode. The organic light emitting device OLED
(3,1) emits the light during a turned-on period of the second
transistor TFT2.

Referring to FIG. 4, the third scan line S3 and the i-th data
line Di are disposed on the base substrate SUB and are
insulated from each other. In addition, a source voltage line
KL is disposed on the base substrate SUB and is configured
to receive the first source voltage ELVDD. The source
voltage line KL may be disposed on the same layer as the
i-th data line Di.

The pixel PX(3,i) is divided into the organic light emitting
device OLED(3,i) and the circuit part CP. The circuit part CP
includes the first transistor TFT1, the second transistor
TFT2, and the capacitor Cap. When viewed in a plan view,
the organic light emitting device OLED(3.1) overlaps with
the opening OP(3,i) formed in the pixel definition layer
PDL. The circuit CP overlaps with the pixel definition layer
PDL.

Referring to FIGS. 4 and 5, the control electrode GE1
(hereinafter, referred to as first control electrode) of the first
transistor TFT1 is branched from the third scan line S3. A
first insulating layer 10 is disposed on the base substrate
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SUB to cover the third scan line S3. The first insulating layer
10 may include an organic layer and/or an inorganic layer.

A semiconductor layer AL1 (hereinafter referred to as first
semiconductor layer) of the first transistor TFT1 is disposed
on the first control electrode GE1. The first insulating layer
10 is disposed between the first transistor TFT1 and control
electrode GE1. The input electrode SE1 (hereinafter referred
to as first input electrode) and the output electrode DE1
(hereinafter, referred to as first output electrode) of the first
transistor TFT1 are disposed to overlap with the first semi-
conductor layer AL1. The first input electrode SE1 and the
second output electrode DE1 are spaced apart from each
other. In FIGS. 4 and 5, the first transistor TFT1 has a bottom
gate structure, but it should not be limited thereto or thereby.
That is, the first transistor TFT1 may have, for example, a
top gate structure.

The first electrode CE1 of the capacitor Cap is disposed
on the first insulating layer 10. The first electrode CE1 of the
capacitor Cap is connected to the first output electrode DE1.
A second insulating layer 20 is disposed on the first insu-
lating layer 10 to cover the first input electrode SE1, the first
output electrode DE1, and the first electrode CE1 of the
capacitor Cap. The second electrode CE2 of the capacitor
Cap is disposed on the second insulating layer 20. The
second electrode CE is connected to the source voltage line
KL.

As shown in FIGS. 4 and 6, the control electrode GE2
(hereinafter referred to as second control electrode) of the
second transistor TFT2 is connected to the first electrode
CE1 of the capacitor Cap. A semiconductor layer AL2
(hereinafter referred to as second semiconductor layer) of
the second transistor TFT2 is disposed on the second control
electrode GE2 while interposing the first insulating layer 10
therebetween. The input electrode SE2 (hereinafter referred
to as second input electrode) and the output electrode DE2
(hereinafter referred to as second output electrode) of the
second transistor TFT2 overlap the second semiconductor
layer AL2. The second insulating layer 20 covers the second
input electrode SE2 and the second output electrode DE2.
Although FIGS. 4 and 6, show TFT2 having a bottom gate
structure, the second transistor TFT2 may have, for example,
a top gate structure.

As shown in FIGS. 5 and 6, the organic light emitting
device OLED(3,i) is disposed on the second insulating layer
20. The organic light emitting device OLED(3.1) includes a
first electrode AE, a first common layer CHL, an organic
light emitting layer EML, a second common layer CEL, and
a second electrode CE, which are sequentially stacked on the
second insulating layer 20. The first electrode AE is con-
nected to the second output electrode DE2 through a contact
hole CH1 (refer to FIG. 4) formed in the second insulating
layer 20.

The first common layer CHL includes at least a hole
injection layer and the second common layer CEL includes
at least an electron injection layer. The first common layer
CHL may further include a hole transport layer disposed
between the hole injection layer and the organic light
emitting layer EML and the second common layer CEL
further includes an electron transport layer disposed between
the electron injection layer and the organic light emitting
layer EML.

A sealing layer ECL is disposed on the base substrate
SUB, covering the organic light emitting device OLED(3,1).
The sealing layer ECL is disposed on the entire of the base
substrate SUB. For instance, the sealing layer ECL overlaps
with the light emitting areas DA(2,i) to DA(3, i+2) and the
non-light emitting area NDA surrounding the light emitting
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areas DA(2,1) to DA(3, i+2) shown in FIG. 2. In other words,
the sealing layer ECL may cover all the light emitting
devices disposed in the light emitting areas DA(2,i) to
DAQ3,i+2).

At least one conductive layer CL and at least one light
blocking layer BM are disposed on the sealing layer ECL.
The conductive layer CL. forms the first touch electrodes
and/or the second touch electrodes of the touch panel TP.
The conductive layer CL overlaps the non-light emitting
area NDA in order to improve an aperture ratio of the touch
panel TP.

The light blocking layer BM overlaps the non-light emit-
ting area NDA. The light blocking layer BM prevents a light,
which is incident to the sealing layer ECL from the upper
portion of the sealing layer ECL, from being reflected by the
sealing layer ECL. The light blocking layer BM absorbs the
light from the upper portion of the sealing layer ECL, and
thus, visibility of the display device may be improved.

FIG. 7 is a cross-sectional view taken along a line K-K' of
FIG. 2. In detail, FIG. 7 shows three successive light
emitting areas DA(2,i) to DA(2,i+2) arranged in the first
direction DR1 (hereinafter, referred to as first, second, and
third light emitting areas). In FI1G. 7, the structure under the
pixel definition layer PDL has been simplified for clarity.
Hereinafter, the conductive layer CL and the light blocking
layer BM, which are disposed on the sealing layer ECL, will
be described in detail with reference to FIG. 7.

Referring to FIG. 7, the organic light emitting devices
OLED(2,i) to OLED(2,i+2) (hereinafter, referred to as first,
second, and third organic light emitting devices) are respec-
tively disposed in the first to third light emitting areas
DA(2,1) to DA(2,i+2) and generate lights having different
colors. For instance, the first to third organic light emitting
devices OLED(2,i) to (2,i+2) may generate a red light, a
green light, and a blue light, respectively.

The display panel DP may further include a fourth pixel
disposed adjacent to the first to third pixels PX(2,i) to
PX(2,i+2) to generate a different color, e.g., a white color.
Further, the first to third organic light emitting devices
OLED(2,i) to OLED(2,i+2) may generate the white color.

The conductive layer CL includes a first conductive layer
CL1 and a second conductive layer CL.2, which are disposed
on different layers. The first conductive layer CL.1 may be
directly disposed on the sealing layer ECL. The first con-
ductive layer CLL1 may overlap a portion of the non-light
emitting area NDA. The first conductive layer CL1 may
form one of the first touch electrodes and the second touch
electrodes.

The light blocking layer BM includes a first light blocking
layer BM1 and a second light blocking layer BM2, which
are disposed on different layers. The first light blocking layer
BM1 is disposed on the sealing layer ECL and covers at least
the first conductive layer CL1. The first light blocking layer
BM1 absorbs the external light incident to the first conduc-
tive layer CL1. The first conductive layer CLL1 may be
disposed on the entire of the non-light emitting area NDA.

The second conductive layer CL2 is disposed on the first
light blocking layer BL1. The second conductive layer CL.2
may include the other one of the first touch electrodes and
the second touch electrodes. The second conductive layer
CL2 may overlap a portion of the non-light emitting area
NDA. The second conductive layer CL.2 may not overlap the
first conductive layer CL1.

The second light blocking layer BM2 is disposed on the
first light blocking layer BM1 to cover the second conduc-
tive layer CL2. The second light blocking layer BM2
absorbs the external light incident to the second conductive
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layer CL2. The second light blocking layer BM2 may
overlap the entire of the non-light emitting area NDA. The
second light blocking layer BM2 may have various shapes
when viewed in a plan view as long as the second light
blocking layer BM2 overlaps the second conductive layer
CL2.

FIG. 8 is a plan view showing a touch panel according to
an exemplary embodiment of the present disclosure and
FIG. 9 is an enlarged plan view showing a portion of the
touch panel shown in FIG. 8. FIG. 8 shows only the first
touch electrodes TE1-1 to TE1-p and the second touch
electrodes TE2-1 to TE2-¢, and the light blocking layer is
omitted for clarity.

Referring to FIG. 8, the first touch electrodes TE1-1 to
TE1-p are arranged in the first direction DR1. Each of the
first touch electrodes TE1-1 to TE1-p extends in the second
direction DR2. The second touch electrodes TE2-1 to TE2-¢
are arranged in the second direction DR2 and extend in the
first direction DR1.

Each of the first touch electrodes TE1-1 to TE1-p includes
aplurality of sensor parts SP1 (hereinafter, referred to as first
sensor parts) and a plurality of connection parts CP1 (here-
inafter, referred to as first connection parts). The first sensor
parts SP1 are arranged in the second direction DR2. Each of
the first connection parts CP1 connects two adjacent first
sensor parts of the first sensor parts SP1.

Each of the second touch electrodes TE2-1 to TE2-¢
includes a plurality of sensor parts SP2 (hereinafter, referred
to as second sensor parts) and a plurality of connection parts
CP2 (hereinafter, referred to as second connection parts).
The second sensor parts SP2 are arranged in the first
direction DR1. Each of the second connection parts CP2
connects two adjacent second sensor parts of the second
sensor parts SP2.

Each of the first sensor parts SP1 has a lozenge shape and
each of the first connection parts CP1 has a line shape. Each
of'the first connection parts CP1 connects vertices of the two
adjacent first sensor parts. The first sensor parts SP1 having
the lozenge shape may have an area larger than that of the
first connection part CP1.

The first touch electrodes TE1-1 to TE1-p are capacitively
coupled to the second touch electrodes TE2-1 to TE2-g.
When the scan signals TS-1 to TS-p are applied to the first
touch electrodes TE1-1 to TE1-p, capacitors are formed
between the first sensor parts SP1 and the second sensor
parts SP2.

According to a mutual capacitance scheme, the first touch
electrodes TE1-1 to TE1-p may sequentially receive the scan
signals TS-1 to TS-p activated in different periods by the
touch panel driver 400 (refer to FIG. 1). The second touch
electrodes TE2-1 to TE2-¢4 output the sensing signals IS-1 to
1S-q generated from the scan signals TS-1 to TS-p.

When assuming that an area in which a third touch
electrode TE1-3 of the first touch electrodes TE1-1 to TE1-p
crosses a third touch electrode TE2-3 of the second touch
electrodes TE2-1 to TE2-¢ is an input point PP, the input
point PP is generated by an input device, for example, a
finger of a user.

The sensing signal IS-3 output from the third touch
electrode TE2-3 of the second touch electrodes TE2-1 to
TE2-¢ has a magnitude different from that of the sensing
signals IS-1, IS-2, and IS-4 to IS-q output from other second
touch electrodes TE2-1, TE2-2, and TE2-3 to TE2-¢.

The coordinate calculator 500 (refer to FIG. 1) calculates
the coordinate information in the first direction DR1 of the
input point PP on the basis of the time at which the sensing
signal IS-3 having the different magnitude is sensed. In
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addition, the coordinate calculator 500 calculates the coor-
dinate information in the second direction DR2 of the input
point PP on the basis of a relative position of the third touch
electrode TE2-3 with respect to the second touch electrodes
TE2-1 to TE2-4.

The coordinate calculator 500 may include an amplifier, a
noise filter, and an analog-to-digital converter. The amplifier
may amplify the sensing signals [S-1 to IS-q. The noise filter
may remove noises in the amplified sensing signals 1S-1 to
1S-q. The analog-to-digital converter may convert the sens-
ing signals IS-1 to IS-q, from which the noises are removes,
to digital signals. The coordinate information of the input
point PP may be calculated from the digital signals.

The first touch electrodes TE1-1 to TE1-p may be dis-
posed on a different layer from the second touch electrodes
TE2-1 to TE2-¢. The first touch electrodes TE1-1 to TE1-p
may include the first conductive layer CL.1 shown in FIG. 7.
The second touch electrodes TE2-1 to TE2-g may include
the second conductive layer CL2 shown in FIG. 2. Conse-
quently, the first touch electrodes TE1-1 to TE1-p and the
second touch electrodes TE2-1 to TE2-¢ are disposed on
different layers from each other while interposing the first
light blocking layer BM1 between the first touch electrodes
TE1-1 to TE1-p and the second touch electrodes TE2-1 to
TE2-g.

Hereinafter, the first touch electrodes TE1-1 to TE1-p and
the second touch electrodes TE2-1 to TE2-¢ will be
described in detail with reference to FIGS. 9 to 15.

FIG. 10 is an enlarged plan view showing a portion AA of
FIG. 9 and FIG. 11 is a cross-sectional view taken along a
line III-IIT' of FIG. 10. FIG. 10 shows a portion of one first
sensor part of the first sensor parts SP1.

Referring to FIG. 10, the first sensor parts SP1 overlap the
non-light emitting area NDA disposed adjacent to the cor-
responding light emitting areas DA. The first sensor parts
SP1 include a plurality of first horizontal portions SP1-L.
extending in the first direction DR1 and a plurality of
vertical portions SP1-C extending in the second direction
DR2.

The first horizontal portions SP1-L are connected to the
first vertical portions SP1-C to form the openings SP1-OP.
In other words, the first sensor parts SP1 have a mesh shape
with the openings SP1-OP. The first sensor parts SP1 include
a transparent conductive material, such as indium tin oxide,
and a metallic material, such as copper, aluminum, etc.

Referring to FIG. 11, the first sensor parts SP1 are covered
by the first light blocking layer BM1. The second light
blocking layer BM2 is disposed on the first light blocking
layer BM1, which overlaps the first sensor parts SP1.

FIG. 12 is an enlarged plan view showing a portion BB of
FIG. 9 and FIG. 13 is a cross-sectional view taken along a
line IV-IV' of FIG. 12.

Referring to FIG. 12, the second sensor parts SP2 overlap
the non-light emitting area NDA disposed adjacent to the
corresponding light emitting areas DA. The second sensor
parts SP2 may include a plurality of second horizontal
portions SP2-L. and a plurality of vertical portions SP2-C.
The second horizontal portions SP2-L are connected to the
second vertical portions SP2-C to form the openings SP2-
OP.

In other words, the second sensor parts SP2 have a grid
shape with the openings SP2-OP. The second sensor parts
SP2 may include a transparent conductive material, such as
indium tin oxide, or a metallic material, such as copper,
aluminum, etc.

Referring to FIG. 13, the second sensor parts SP2 are
disposed on the first light blocking layer BM1. The second
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sensor parts SP2 are covered by the second light blocking
layer BM2 disposed on the first light blocking layer BM1.

FIG. 14 is a plan view showing a portion CC of FIG. 9 and
FIG. 15 is a cross-sectional view taken along a line V-V' of
FIG. 14.

Referring to FIGS. 14 and 15, the first connection part
CP1 may include two vertical parts CP1-C1 and CP1-C2
disposed on the sealing layer ECL. The second connection
part CP2 may include two horizontal parts CP2-L.1 and
CP2-1.2 disposed on the first light blocking layer BM1. The
first connection part CP1 may include the same material as
that of the first sensor parts SP1 and the second connection
part CP2 may include the same material as that of the second
sensor parts SP2. Although not shown in figures, the first
connection part CP1 may further include horizontal portions
overlapping the non-light emitting area NDA connecting the
two vertical portions CP1-C1 and CP1-C2. That is, the first
and second connection parts CP1 and CP2 may have a grid
shape.

FIG. 16 is a cross-sectional view showing a first touch
electrode according to an exemplary embodiment of the
present disclosure and FIG. 17 is a cross-sectional view
showing a second touch electrode according to an exemplary
embodiment of the present disclosure. FIGS. 16 and 17
respectively correspond to FIGS. 11 and 13.

According to the present exemplary embodiment, a por-
tion of the first touch electrodes TE1-1 to TE1-p and a
portion of the second touch electrodes TE2-1 to TE2-g may
be disposed on the same layer. The second sensor parts SP2
of the second touch electrodes TE2-1 to TE2-¢ may be
disposed on the same layer as the first touch electrodes
TE1-1 to TE1-p.

In this case, the first touch electrodes TE1-1 to TE1-p and
the second sensor parts SP2 may include the first conductive
layer CL1 shown in FIG. 7. The second connection parts
CP2 and the second touch electrodes TE2-1 to TE2-g may
include the second conductive layer CL.2 shown in FIG. 7.

As shown in FIGS. 16 and 17, the first horizontal portion
SP1-L of the first sensor parts SP1 and the second vertical
portion SP2-C of the second sensor parts SP2 are disposed
on the sealing layer ECL. The first horizontal portion SP1-L.
and the second vertical portion SP2-C are covered by the
first light blocking layer BM1.

FIG. 18 is an enlarged plan view showing a cross-section
between the first touch electrode and the second touch
electrode and FIG. 19 is a cross-sectional view taken along
a line VI-VT' of FIG. 18.

Referring to FIGS. 18 and 19, the first connection part
CP1 includes two vertical parts CP1-C1 and CP1-C2 dis-
posed on the sealing layer ECL. The second connection part
CP2 includes two horizontal portions CP2-1.1 and CP2-1.2
disposed on the sealing layer ECL. The first light blocking
layer BM1 is disposed on the sealing layer ECL to cover the
first connection part CP1. The first light blocking layer BM1
partially covers the second connection part CP2.

The second connection part CP2 includes a bridge BE
disposed on the first light blocking layer BM1. The second
connection part CP2 may be open in an area in which the
second connection part CP2 crosses the first connection part
CP1. The bridge BE connects the portions of the second
connection part CP2, which are disconnected from each
other, through a second contact hole CH2 and a third contact
hole CH3, which are formed through the first light blocking
layer BM1.

According to another exemplary embodiment, the first
connection part CP1 and the second connection part CP2
may be disposed on the first light blocking layer BM1 and
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the bridge BE may be disposed on the sealing layer ECL.
The first light blocking layer BM1 may cover the bridge BE.

As shown in FIGS. 16 to 19, the electrostatic capacitive
type touch panel, which includes the first sensor parts SP1
and the second sensor parts SP2 disposed on the same layer
as the first sensor parts SP1, may calculate the coordinate
information of the input point PP using a self-capacitance
method.

FIGS. 20A and 20B are plan views showing touch panels
according to an exemplary embodiment of the present
disclosure.

Referring to FIG. 20A, first touch electrodes TE10-1 to
TE10-p and second touch electrodes TE20-1 to TE20-¢ have
a bar shape in the electrostatic capacitive type touch panel,
and the first touch electrodes TE10-1 to TE10-p cross the
second touch electrodes TE20-1 to TE20-¢. The first touch
electrodes TE10-1 to TE10-p may be disposed on a different
layer from the second touch electrodes TE20-1 to TE20-¢, or
a portion of the first touch electrodes TE10-1 to TE10-p may
be disposed on a different layer from a portion of the second
touch electrodes TE20-1 to TE20-q. In addition, the first
touch electrodes TE10-1 to TE10-p may be disposed on a
different layer from the second touch electrodes TE20-1 to
TE20-¢ in the crossing area.

Referring to FIG. 20B, the electromagnetic induction type
touch panel includes first touch coils TE100-1 to TE100-p
and second touch coils TE200-1 to TE200-¢. The first touch
coils TE100-1 to TE100-p are disposed on a different layer
from the second touch coils TE200-1 to TE200-¢, or a
portion of the first touch coils TE100-1 to TE100-p is
disposed on a different layer from a portion of the second
touch coils TE200-1 to TE200-¢. In addition, the first touch
coils TE100-1 to TE100-p may be disposed on a different
layer from the second touch coils TE200-1 to TE200-¢ in the
crossing area.

FIG. 21 is a cross-sectional view showing a portion of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure. In FIG. 21, the
same reference numerals denote the same elements in FIGS.
1 to 20, and thus detailed descriptions of the same elements
will be omitted.

Referring to FIG. 21, a conductive layer CL-1 includes a
first conductive layer CL.10 and a second conductive layer
CL20, which are disposed on different layers. The first
conductive layer CL10 is disposed to overlap with the
non-light emitting area NDA. The first conductive layer
CL10 forms at least one of the first touch electrodes TE1-1
to TE1-p (refer to FIG. 8) and the second touch electrodes
TE2-1 to TE2-g (refer to FIG. 8).

The first conductive layer CL10 includes a conductive
light blocking material. The conductive light blocking mate-
rial may include a conductive material having a low reflec-
tance, for example, at least one of chromium oxide, chro-
mium nitride, titanium oxide, titanium nitride, and an alloy
thereof.

A third insulating layer 30 may be disposed on the sealing
layer ECL to cover the first conductive layer CL.10. The third
insulating layer 30 includes a transparent insulating material
to transmit the light. The third insulating layer 30 may
overlap the non-light emitting area NDA and the light
emitting areas DA(2,i), DA(2,i+1), and DA(2,i+2).

According to the present exemplary embodiment, the first
light blocking layer BM1 shown in FIG. 7 may be omitted.
Since the third insulating layer is not patterned, a misalign-
ment does not occur.

The second conductive layer CL20 is disposed on the
third insulating layer 30 to overlap with the non-light
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emitting area NDA. The second conductive layer CL.20 may
include a conductive material different from that of the first
conductive layer CL.10. The conductive material for the
second conductive layer CL20 may be, for example, a
metallic material, such as copper or aluminum. The second
conductive layer CL.20 may include the second sensor parts
SP2 as shown in FIG. 13 or may include the bridge BE as
shown in FIG. 19.

The second light blocking layer BM2 is disposed on the
third insulating layer 30, covering the second conductive
layer CL.20. The second light blocking layer BM2 overlaps
the non-light emitting area NDA.

According to another embodiment, the second conductive
layer CL20 may include the conductive light blocking
material. In this case, the second light blocking layer BM2
may be omitted.

Although the exemplary embodiments of the present
invention have been described, it is understood that the
present invention should not be limited to these exemplary
embodiments but various changes and modifications can be
made by one ordinary skilled in the art within the spirit and
scope of the present invention as hereinafter claimed.

What is claimed is:

1. An organic light emitting display device, comprising:

an organic light emitting display panel comprising:

a base substrate comprising light emitting areas and a
non-light emitting area disposed adjacent to the light
emitting areas;

organic light emitting devices disposed to correspond
to the light emitting areas;

a sealing layer disposed on the organic light emitting
devices overlapping the light emitting area and the
non-light emitting area such that the organic light
emitting devices are disposed between the sealing
layer and the base substrate; and

a touch panel comprising:

first touch electrodes configured to receive scan signals;

second touch electrodes crossing the first touch elec-
trodes and configured to output sensing signals; and

a first light blocking layer insulating the first touch
electrodes and the second touch electrodes, and
disposed between the first touch electrodes and the
second touch electrodes, wherein

the first touch electrodes and the first light blocking
layer are disposed directly on the sealing layer
overlapping the non-light emitting area and the sec-
ond touch electrodes are disposed on the sealing
layer overlapping the non-light emitting area.

2. The organic light emitting display device of claim 1,
wherein a portion of the second touch electrodes is disposed
on the first light blocking layer.

3. The organic light emitting display device of claim 2,
wherein:

the first touch electrodes surround a first portion of the

light emitting areas and define openings corresponding

to the first portion of the light emitting areas, and

the second touch electrodes surround a second portion of

the light emitting arcas and define openings corre-

sponding to the second portion of the light emitting
areas.

4. The organic light emitting display device of claim 2,
wherein the touch panel further comprises a second light
blocking layer disposed on the first light blocking layer, the
second light blocking layer covering the portion of the
second touch electrodes disposed on the first light blocking
layer.
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5. The organic light emitting display device of claim 1,
wherein the first touch electrodes are extended in a first
direction and arranged in a second direction crossing the first
direction and the second touch electrodes are extended in the
second direction and arranged in the first direction.

6. The organic light emitting display device of claim 5,
wherein each of the first touch electrodes comprises first
sensor parts arranged in the first direction and first connec-
tion parts each electrically connecting at least two adjacent
first sensor parts, and each of the second touch electrodes
comprises second sensor parts arranged in the second direc-
tion and second connection parts each electrically connect-
ing at least two adjacent second sensor parts.

7. The organic light emitting display device of claim 6,
wherein the first sensor parts and the second sensor parts are
disposed on the sealing layer,

portions of the second connection parts are disposed on

the first light blocking layer, and

the portions of the second connection parts that are

disposed on the first light blocking layer are insulated

from the first connection parts and cross the first
connection parts.

8. The organic light emitting display device of claim 7,
wherein the first light blocking layer is disposed on the first
sensor parts and the second sensor parts.

9. The organic light emitting display device of claim 8,
wherein

each of the second connection parts electrically connects

the two adjacent second sensor parts through contact

holes formed in the first light blocking layer.

10. The organic light emitting display device of claim 8,
wherein the second connection parts are exposed through the
first light blocking layer, and the touch panel further com-
prises a second light blocking layer disposed on the first light
blocking layer, the second light blocking layer covering the
second connection parts exposed through the first light
blocking layer.

11. An organic light emitting display device, comprising:

an organic light emitting display panel comprising:

a base substrate comprising light emitting areas and a
non-light emitting area disposed adjacent to the light
emitting areas;

organic light emitting devices disposed to respectively
correspond to the light emitting areas; and

a sealing layer covering the organic light emitting
devices; and

a touch panel comprising:

first touch electrodes disposed directly on the sealing
layer and configured to receive scan signals;

second touch electrodes crossing the first touch elec-
trodes and configured to output sensing signals;

an insulating layer disposed directly on the sealing
layer and covering the first touch electrodes; and

a light blocking layer disposed on the insulating layer,
covering the second touch electrodes, and compris-
ing an insulating light blocking material,

wherein the first touch electrodes and the second touch

electrodes are disposed on the sealing layer overlapping
with the non-light emitting area, at least one of the first
touch electrodes and the second touch electrodes com-
prises a conductive light blocking material, and a width
of the first touch electrodes in a first direction is equal
to a distance between two adjacent light emitting areas
in the first direction.

12. The organic light emitting display device of claim 11,
wherein the conductive light blocking material comprises at
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least one of a chromium oxide, a chromium nitride, a
titanium oxide, a titanium nitride, and an alloy thereof.

13. The organic light emitting display device of claim 11,
wherein the first touch electrodes are disposed on a layer
different from a layer on which the second touch electrodes
are disposed.

14. The organic light emitting display device of claim 13,
wherein the first touch electrodes comprise the conductive
light blocking material, the second touch electrodes com-
prise a conductive reflective material.

15. The organic light emitting display device of claim 11,
wherein the first touch electrodes and the second touch
electrodes comprise the conductive light blocking material.

16. The organic light emitting display device of claim 15,
wherein each of the first touch electrodes comprises first
sensor parts arranged in the first direction and first connec-
tion parts each connecting at least two adjacent first sensor
parts,

each of the second touch electrodes comprises second

sensor parts arranged in a second direction crossing the
first direction and second connection parts crossing the
first connection parts, and
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each of the second connection parts electrically connects

at least two adjacent second sensor parts.

17. The organic light emitting display device of claim 16,
wherein the first sensor parts and the second sensor parts are
disposed on a same layer, and

the first connection parts are disposed on a layer different

from a layer on which the second connection parts are
disposed, and

the first connection parts cross the second connection

parts and are insulated from the second connection
parts.

18. The organic light emitting display device of claim 17,
wherein the first connection parts are disposed on a same
layer as the first sensor parts, and

each of the second connection parts electrically connects

the two adjacent second sensor parts through contact
holes formed in the insulating layer.

19. The organic light emitting display device of claim 11,
wherein a width of the light blocking layer in the second
direction is equal to a distance between two adjacent light
emitting areas in the second direction.
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